Objective -To analyse studies evaluating cases of potentially "avoidable" death. Design -The definitions, sources of information, and methods were reviewed with a structured protocol. The different types of avoidable factors, -that is, deficiences in medical care that may have contributed to death -were categorised. The presence of explicit classifications and standards was examined. Basic criteria for quality of the studies were defined and the numbers of studies fulfilling these criteria were assessed. Setting and participants -65 studies, published during 
There is a tradition of studying the preventability of outcome by reviewing the circumstances surrounding it for example, maternal death and perinatal death.' For instance, the classic work of the New York Academy of Medicine in 1933 and 1955 stated that between 40% and 60% of deaths in these areas were preventable. Attention was paid to identifying factors that may have contributed to the deaths. By pointing out precisely what may have gone wrong, these studies suggested the action needed to avoid a repetition of the error. ' The concept of studying avoidable mortality arose from this tradition."-Certain causes of death, for which there is knowledge about therapeutic or preventive measures, have been defined as avoidable death indicators.2" During the 1980s and 1990s several studies on avoidable mortality have been published. 56 These have mainly included studies of differences in avoidable death rates between different health administrative areas and countries (both showing considerable regional variation), and over time.' A high avoidable death rate is a warning signal motivating in depth studies of the chain of events and quality of care preceding the potentially avoidable death."4 There are, however, very few studies of this kind directly connected to the avoidable mortality studies.
Medical audits that have identified avoidable factors influencing death -that is, deficiencies in medical care that may have contributed to death -have attracted considerable attention. 78 In the United Kingdom, the House of Commons Committee of Public Accounts has recommended that the Department of Health encourages managers and clinicians to investigate avoidable deaths and remedy any deficiencies. ' In this paper recently published studies of avoidable factors influencing death are reviewed and analysed. The aim is to illustrate some of the methodological issues related to studies of this kind and to contribute to methodological development.
Material and methods

PAPERS INCLUDED IN THE STUDY
A Medline search of peer reviewed medical journals was performed exploring the keywords "mortality" and "cause of death". Mortality was included both as a keyword and as a subheading. The The mean (range) number of deaths included in the studies was 227 (14 -1362).
DEFINITION OF AVOIDABLE FACTORS
Half of the studies presented a definition of avoidable factors and the other half contained no such definition (table 2) .
Forty four per cent of the studies included some judgements on the process of care in their definition. In 32% the actual care was compared with accepted standards when deciding whether fatalities could be considered preventable. In 8% of the studies the standards were specified. Standards were defined by referring to a certain committee,4' to standardised guidelines," or were explicitly defined in the paper. 4 Thirty five per cent of the studies included necropsy reports and in one study this was the only material used. In three of the studies that did not include necropsy data the validity of the causes of death was evaluated by the research group.61 62 72 In 17% of the studies a prospective database was established in the department to collect specified information. Other sources of information were questionnaires or structured interviews with doctors, other staff members and relatives 451526465 as well as police reports 1531 3238 Fifteen per cent of the studies presented some explicit classifications of the different types of avoidable factors that were assessed in their evaluations -for example, different components of medical care, such as prehospital, emergency department, and operating care. In 65% of the studies a panel was responsible for the statements (table 4). The panel consisted of external experts (20%), staff members of the departments (5%), or combinations of both external and internal members (8%). In 32% of the studies it was not further specified whether the panel consisted of external assessors, internal staff members, or both. In 12% of the studies the judgements were made by the authors themselves and in 31 % no specific assessor was mentioned. Table 5 shows that only 21 (32%) of the studies reviewed fulfilled my basic quality criteria: they presented a definition of avoidable factors, the sources of information, and the people responsible for the judgements. Of these studies, however, 10 should have specified further whether the review panels were external or not.
AVOIDABLE FACTORS IDENTIFIED Table 6 shows the types of avoidable factors reported. About half of the studies reported inadequate diagnosis and half of the studies inadequate treatment. A delay in treatment was reported in 31% and a delay in diagnosis in 22%. Thirty four per cent of the studies reported errors in the management of complications of the diseases, such as lack of prevention, recognition, or treatment of complications. Twenty per cent reported that psychosocial factors or delay in seeking help had affected the patients, but only 5% of the studies reported lack of preventive measures. Seventeen per cent of the studies made remarks on the organisation of care, mainly poor cooperation between different levels of care.
The numbers and types of errors detected varied between the different conditions studied. For trauma deaths, the avoidable factors were mainly related to hospital care, such as delays in the diagnosis of injury,'01' 18 unrecognised severity of diagnosis,'0 or a lack of or delay in surgical treatment," 16 For asthma the mean (range) proportion of deaths with avoidable factors present was 49% (39%-80%). Several studies reported a delay in seeking professional help,6"6" which was also found to be related to lack of information on the danger of grave clinical signs and lack of family education.60 Another factor was the presence of geographically isolated patients. 6 62 Other avoidable factors were inadequate assessment or treatment of asthma before final illness and inadequate treatment of the final episode.6"' Only 5% of the studies analysed the reasons for the deficiences in care." The reasons were mainly structural such as poor equipment7' and poor access to senior specialist opinions.'8 Other studies described a chain of events in which one avoidable factor had led to another -for instance, diagnostic deficiences leading to therapeutic errors.4867 71 
Discussion AREAS FOR METHODOLOGICAL IMPROVEMENT
The studies of avoidable factors influencing death have pointed out deficiencies in medical care and potential improvements. Some factors were related to the way in which medical services were organised. Most findings, however, gave information on areas for special attention of medical staff, mainly concerning diagnosis, treatment, and management of complications of the diseases.
This review, however, shows up several problems in the design of the studies. Only about one third fulfilled the basic criteria namely, a definition of the avoidable factors, and specificaton of the sources of information and the people responsible for the judgements. The methods used in the other studies varied.
The review was limited to papers in peer reviewed medical journals in the period 1988-93, most of them indexed in Medline. The proportion of problems in quality found may be different in reports not selected for this study -for instance, in those not published in papers. The aim of this study is not, however, to make an overall statement about the quality of studies of this type but to show some of the problems in a sample of published studies. Although, the review included different conditions there are some common methodological issues. The results of this study imply a need for standardization of definitions and methods.
Despite variations in wording, most of the definitions of avoidable factors combined judgements on the process and outcome of care. For instance, avoidable factors have been defined as deficiencies in the medical care (process) that may have contributed to death (outcome). This definition seems to be reasonable as the importance of analysing the connection between the process and outcome of care has been emphasised."
The fruitfulness of the concept, however, depends on the evidence that medical intervention may affect the outcome.6 79 This is in accordance with the later development of the avoidable mortality method, which has been based on the general principle that each disease studied has explicitly defined effective interventions by the providers of health care.2'5
In this review only 16% of the studies presented explicit classifications of the different types of avoidable factors that they were looking for. Explicit criteria have several advantages.7780 The criteria can be standardised and their reasonableness can be discussed and verified. The evaluations will also be easier to perform.77
In the studies reviewed there were relatively few avoidable factors related to prevention, psychosocial conditions, and organisation of health care by comparison with those about diagnosis and treatment. As the types of factors were not explicitly defined we do not know whether this lack could be explained by the fact that the experts were not looking for factors of this kind, did not have information about them, or whether they were not considered to have any relevance to the avoidance of the deaths.
The review also showed that most of the studies did not refer to any defined standard of medical care. The development of clinical guidelines and standards of quality of care should be an area of concern for further studies78 81 82 The sources of information varied between the studies. Medical records and necropsy reports were the materials most used. The completeness and quality of data have been found to be critical points in medical audit.78 It thus seems reasonable to let the experts note whether insufficient information made it difficult to decide on the presence or absence of avoidable factors.252 This procedure might provide incentive for improvements in routine recording of medical data.
FUTURE ROLE OF STUDIES OF AVOIDABLE FACTORS INFLUENCING DEATH
The importance of the different methodological remarks depends on the purpose of the studies. The concept of avoidable death has mainly been used in epidemiological studies of variation in avoidable mortality between different regional areas."5 87
A high death rate is a warning signal that should lead to further studies of the quality of care and the course of events preceding death. Avoidable mortality is an overall measure of the outcome of the healthcare system.688 Variation in death rates may be explained by differences in incidence or severity of disease and by differences in the cause of death classification between areas, as well as by random factors. 89 
